asset accumulation would be an effective strategy for programs with both the present and the future generation in mind.
In addition to monetary resources, other dimensions of wellbeing should be accounted for when the objective is to identify households or individuals that experience hardship. For instance, a family may be poor in income terms but rich in health and resilience thanks to a wider opportunity space to react to crisis because of the presence of both parents. However, it is intuitively difficult to compare the standard of living of a high-income person with no wealth with an income-poor but wealthy person. Or when a person living alone loses her job and is poor in both the income and the asset dimension, the unemployment condition becomes deeply critical. These observations imply the need for interpersonal comparisons intended to rank in terms of wellbeing, for example, an unhealthy person living in a rich family or a healthy person living in a poor one. Therefore, the implementation of theoretically admissible comparisons requires a multidimensional approach to identifying who is poor that takes proper account of demographic differences among households.
Alkire and Seth (2013) note that there is an extensive literature on targeting methods which proxy unidimensional poverty. They also maintain thatt h ea c c u r a c yo fp r o x ym e a n stargeting methods can be limited and these techniques shouldb ee x p l o r e di nam u l t i d i m e nsional space. Moving from unidimensional to multidimensional approaches to identifying the poor encounters a number of challenges (Decancq, Fleurbaey,a n dS c h o k k a e r t2 0 1 5 ) . T h e r e are value judgments regarding which dimensions of human development should be taken into account to define poverty and how they should be weighted. It isalsoimportan ttobespecific on the theoretical and normative principles that underlie the poverty measures of interest.
The challenge of interest to us here concerns the aggregationm e t h o d so fb o t hp o v e r t y dimensions and household characteristics that correctly identify who is poor and eligible for social programs. In the empirical part of the paper we contribute to the means-testing literature by establishing the "best" asset-based means testing tool in terms of effectiveness in minimizing both the type I error of excluding individuals whos h o u l db ei n c l u d e d( e x c l u s i o n error) and the type II error (inclusion error) associated with leakages due to the inclusion of individuals who should be excluded (Kanbur, Keen, and Tuomala 1995, Ravallion 2009, van de Walle 1998).
After presenting the welfare theory that encompasses alternative indices of wellbeing, we present the method adopted to aggregate the different dimensions of deprivation within the money metric and counting approach. We then describe the experiment design used to evaluate the targeting efficiency of the competing means testing tools. The data used to simulate these two targeting indicators are based on the Survey of Households Income and Wealth (SHIW) conducted by the Bank of Italy in 2010 and are described in Section 4. The subsequent section reports the results of the comparison in targeting efficiency. The concluding section summarizes the main findings and argues that the comparison is important from both an empirical and a policy point of view because a unified means testing tool could pave the way towards more harmonized welfare policies acrossE u r o p e a nc o u n t r i e s .
2A s s e t -b a s e d T a r g e t i n g o f t h e P o o r

An Encompassing Approach to the Multidimensional Measurement of Wellb eing
When the aim is to identify the poor and vulnerable, means testing should employ an efficient targeting tool based on multidimensional indicators of welfare. This can be done with either am o n e ym e t r i co ra ni n d i c a t o rt h a tt r e a t st h ed e p r i v a t i o nd i mensions separately. Both approaches can be placed within an encompassing theoreticalf r a m e w o r k .
Decancq, Fleurbaey, and Schokkaert (2015) point out that there are two main sets of issues to address as a researcher moves beyond the single income dimension to describe wellbeing.
One relates to the choice of the relevant dimensions of wellbeing to be considered. The second concerns the possibility of aggregating the relevantd i m e n s i o n si n t oas i n g l em e a s u r e of wellbeing according to an acceptable normative logic.
Following Decancq, Fleurbaey, and Schokkaert's (2015) theoretical set up and notation to account for the multidimensional nature of wellbeing, we define
as the vector of m life dimensions relevant to individual i,w h e r eY i is income, W i is financial and non-financial wealth, and D i represents demographics and other aspects of life. Individuals have full information about their own situations and can make informed judgments about what makes their lives good or bad. Individual i is thus able to uniquely rank the quality of life described in two different situations ℓ i and ℓ ′ i : ℓ i R i ℓ ′ i where R i is a preference ordering over the vectors ℓ i and ℓ ′ i . 2 Individuals also subjectively weight each relevant aspect of life through a "satisfaction function" S i (ℓ i ).
In line with Decancq, Fleurbaey, and Schokkaert (2015) , alternative concepts of wellbeing can be described by a function
which measures individual wellbeing given life dimension ℓ i ,preferenceorderingR i ,andsatisfaction function S i .Am e t h o do fi n t e r p e r s o n a lc o m p a r i s o n so fw e l l b e i n gm u s tb eable to rank life and satisfaction dimensions (ℓ i ,S i ) given each personal preference ordering R i through an index that weights the elements of ℓ i .
T h ea u t h o r sd i s t i n g u i s ht h et h r e ea g g r e g a t i o nm o d e s illustrated below.
If one is willing to make the association between life dimensions and Sen's concepts of 
Alkire and Foster's (2011) method of multidimensional measurement of poverty and wellbeing belongs to this class. In this framework, the valuation ν i (ℓ i ) is an indicator of functioning failures in the life dimension ℓ i considered socially relevant. The method identifies 'who is poor' by aggregating the multiple dimensions of deprivations. The Alkire-Foster method is also used (Alkire and Seth 2013) to target services or conditional cash transfers on poor beneficiaries who fulfil multiple criteria.
The equivalent income money metric is an appropriate index toi m p l e m e n ti n t e r p e r s o n a l comparisons
The equivalent income money metric y * i is the level of income that makes an individual equally well off in the actual and in a hypothetical reference situation. An ordering based on equivalent incomes y * i ≥ y * ′ i is consistent with the preference ordering ℓ i R i ℓ ′ i if monotonic in income. The equivalent income indicator of wellbeing formally accounts for differences in family composition and needs of the members and can host a measure of asset-based poverty in a natural way, as will be explained in the next section. It also accounts for other important dimensions of wellbeing by composing them into a one-dimensional vector of wellbeing using equivalence scales to adjust for demographic differences.
The subjective wellbeing approach summarizes life dimensions with an individual specific function S i that maps the m dimensions onto a self-rated dimension of happiness
This aggregation procedure is the least appropriate in a means testing context where the aim is to identify those who are objectively poor and therefore most in need of a tangible transfer.
While there is a positive association between income and lifesatisfactionev aluated"allthings considered" -that is, also including both income and assets along with health status and other important dimensions of wellbeing -subjective wellbeing does not necessarily increase monotonically with income. 4 Thus, it could may happen that an income-rich person is less happy than an income-poor one. However, the income-rich person has financial resources to pay for health care without the need of public support.
Based on these arguments, and the associated implications fort a r g e t i n g ,w er e s t r i c to u r attention to WB EI i and WB F i measures of wellbeing. For a thorough discussion of the advantages and limitations of these alternative concepts of wellbeing see Decancq, Fleurbaey, and Schokkaert (2015) . 4 In the SHIW 2010 data set used in our empirical application, the correlation between disposable income and the unhappy (1 to 3 on the Likert scale) is 0.07, for the fairly happy (4 to 7 on the Likert scale) it is −0.20, and for the very happy (8 to 10 of the Likert scale) it is 0.15. They are all statistically significant at the 5% level. The proportion of unhappy Italians is 14 percenti nt h efi r s ti n c o m eq u i n t i l e ,a n di ti n c r e a s e st o 23 percent in the fifth quintile. This counter-intuitive pattern conveys that in our data the happiness measure of wellbeing violates monotonicity with respect to income and therefore is not suitable as a targeting tool. Moreover, because happiness is self-rated, the measure is not fully incentive compatible, and therefore difficult to verify.
Multidimensional Means Testing Approaches
From the p ersp ective of the effective implementation of so cial policies, assets may critically condition eligibility for means-tested public benefits (Brandolini, Magri, and Smeeding 2010).
Ownership of tangible and financial assets is a major determinant of life projects (Carter 2008, Carter and Barrett 2006) . To cope with daily needs and unexpected events, individuals resort to real and financial assets. Assets and liabilities thus helpt os m o o t hc o n s u m p t i o nw h e n income is uncertain or a shock occurs. A drop of current consumption below the poverty line has a structural nature when also permanent income falls below the poverty line (Morduch 1994) or asset holdings fall below a critical threshold (Carter and Barrett 2006).
The Asset-based Money Metric Approach
Weisbro d and Hansen (1968) and Haveman and Wolff (2004) contend that current income and current net worth are important determinants, although not the only ones, of the "economic position" of an individual clearly dependent also on the flow of services over which has command. Net worth, obtained as total assets minus total liabilities, is an indicator of "long-run economic security," while liquid assets are an indicator of the ability to cope with unanticipated emergencies. 5 Current net worth is made commensurable by converting net worth into an annuity value to be added to disposable income.
In line with Weisbrod and Hansen (1968) and Brandolini, Magri,a n dS m e e d i n g( 2 0 1 0 ) , in a given year current income CY i of individual or household i is defined as the sum of after-direct tax incomes Y i and incomes from net worth rNW i
where after-direct tax disposable income Y i is the sum of net payroll labor, pensions and other transfers, r is the average rate of return on assets, and NW i is the net worth evaluated in the previous year. 6 Household composition and other relevant intangible dimensions, such as health or employment status, can be modeled by means of equivalence scales or weights. Within the set of household dimension weights C,w ed i s t i n g u i s has u b s e tC d of data-driven scales and a subset of normative scales C n .W e i g h t sa r ed a t a -d r i v e nw h e nt h e ya r ee s t i m a t e df r o mo b s e r ved consumption behavior. Data-driven weights are not based on any explicit value judgement about what the trade-offs between the dimensions should be. Normative weights for characteristics for which data are unavailable require a value judgement on the trade-offs and are 5 An interesting case is that of farmers, who notoriously "livep o o ra n dd i er i c h . " E lO s t a ,M i s h r a ,a n d Morehart (2007) report that the majority of farm wealth (net worth) is in farm assets, especially land, although it is difficult to liquidate them on short notice. The average net worth of farm households has increased steadily over the years, mainly due to the appreciation of farmland values. Access to financial or other "liquid" assets (including savings and inventories) can help forestall a tightening of household consumption. Likewise, income that exceeds consumption can be added to savings or used to repay debt. Interestingly, in the US, there are farm households with income and wealth higher than that of the median US household (49% of farm households); farm households with higher income but lower wealth (< 3% of farm households); farm households with lower income but higher wealth (43% of farm households); farm households with both lower income and lower wealth (6% of farm households).
6 Detailed information about the definition of the components of current income and the rates of interest used in our analysis can be found in the Appendix. not based on observational data (Decancq and Lugo 2013). Thusa ne x t e n d e dr e p r e s e n t a t i o n of household i composition can be written as follows
where D 0 is a dichotomous variable taking the value of 0.5 when the family is composed of a single adult or 1 if it is composed of a couple, C d k is the cost of the demographic characteristic k, d k is the size of the corresponding characteristic such as the number of children of a given age, C n l is the cost of the normative characteristic n l such as being unemployed, a single parent, a disabled person or other normative characteristics for which data are not available or household surveys are not representative of the specific characteristic, so that estimation of the corresponding weight is unreliable. Decancq and Lugo (2013) term equivalence scales combining statistical evidence and value judgments as "hybrid." When the information set available to the policy maker is limited to objective demographic characteristics, household equivalence scales reduce to the data-driven scale
Equation (8) For the purp oses of this pap er, the equivalent money metric index WB EI i specializes as
where CY * i is the equivalent money metric index adjusted using data-driven scales, while CY * * i is adjusted using hybrid equivalence scales. In equation (9)i n c o m ea n dw e a l t ha r e scaled by demographic characteristics and circumstances describing important dimensions of wellbeing such as health, education, employment or marital status. Note that net wealth is scale invariant with respect to r if also the NW specific threshold is scaled by r.
In the empirical analysis, net worth NW i is decomposed into its financial FW i and nonfinancial NFW i components because of the different policy importance associated with each asset information. Therefore, equation (9) becomes
with ς i being either data-driven ς i (d) or hybrid ς i (d, n) equivalence scales. Note that financial assets net of liabilities and non-financial assets have a different "liquidifiability" rate r 1 and
An alternative representation of the welfare metric in equation (9) 
where I i (ξ) is a weighted mean of order β of the transformed achievements I ij (ξ j ) with j =1 ,...,m. 7 The dimension-specific weights w j are non-negative and J j=1 w j > 0.T h e y may sum to one, but not necessarily. 8 Assume that the transformation functions I ij (ξ j ) are identities and that the parameter β =1as in Bossert, Chakravarty, and D'Ambrosio (2013). Then, the general index specializes into 
where ln A(p) and B(p) are price aggregators and m0(p, d) is a Barten-Gorman household equivalence scale and can be interpreted as the household-specific number of household equivalents. The function m0(p, d) provides an exact estimate of equivalent adults conditional on the chosen set of demographic variables (Perali 2003) . Note that the right-hand side does not depend on household characteristics and is the same for each household. This makes the distribution of equivalent expenditures C(u, p, d)/m0(p, d), also termed "the distribution of welfare," fully comparablea c r o s sh o u s e h o l d s under IB preferences, because it is independent of the base income on which comparisons are implemented. Measurement of household equivalence scale suffers from a fundamental identification problem that is not solved by the IB property (Perali 2003, Menon and Perali 2010) . However, the IB property makes welfare comparisons using need-based equivalence scales operational. Note that in the present application, and as is common practice in the design of an implementable means testing tool, exact household equivalence scales m0(p, d)=C(u, p, d)/G(u, p) are approximated by a household equivalence scale that is independent of prices ς (d) as illustrated in (7). 8 The transformation function Ii (ξ) may take the form of common scaling when normalized with respect to the mean or median of a population, or it can be linear as in the Human Development Index (HDI) based on the difference between the indicator variable and its minimum divided by the range (for β =0 )o ra monotonically increasing transformation. The parameter β makes the wellbeing index generally concave and transforms the curvature of the index on the basis of society's perceived aversion to poverty. A higher β places greater weight on dimensions where deprivation is higher. The smaller the value of β,t h es m a l l e rt h e substitutability between dimensions σ =1 / (1 − β) keeping the level of wellbeing constant. For β =1 ,t h e index in equation (11) reduces to a weighted mean if the weights sum to 1. If β =0the substitution between dimensions is unitary. If β →−∞,t h ed e g r e eo fs u b s t i t u t a b i l i t yi s0 ,m e a n i n gt h a tt h e ya r ec omplements.
where the numerator Y i is disposable income, r 1 is the rate of return on financial assets, FW i is the worth of financial wealth net of liabilities, r 2 is the rate of return on non-financial assets, NFW i is the net worth of non-financial assets and ς i (d) is a data-driven equivalence scale. In equation (10) it has been assumed that each dimension has equal weight w 1 = w 2 = w 3 =1.
We can represent the asset-based money metric of equation (9) 
i nm a t r i xn o t a t i o nw i t h the help of a numerical example
where the rows of I * correspond to individuals, the columns report dimensions ofi n t e r e s t
,a n dι is the identity vector.
Note that in the example we have three main explicit dimensions (income, financial and non- 
where
, and NFW * * = r 2 NFW/ς (d, n).I no u r empirical example, n includes the normative weight for poor health, single parenthood, unemployment, and retirement.
In order to identify who is poor and vulnerable, a cutoff has to be chosen. Suppose that one is interested in using data-driven equivalence scales but the extension to hybrid equivalence scales is straightforward. Let Z Y * be the relative poverty line or eligibility threshold expressed in terms of equivalent disposable income
Equivalent income is the level of income that would make a comparison individual or household indifferent between their current situation and the hypothetical reference situationwheretheywouldbeatthereference values for all non-income dimensions of life. A household is thus income poor or eligible when the equivalent money metric index CY * i is less than
or when equivalent disposable income Y * i is lower than the threshold level decreased by a proportion r of the equivalent property income The money metric based on equivalent current incomes is a multidimensional measure of wellbeing that aggregates over dimensions of individual i producing a measure of equivalent income at the individual level, and to obtain poverty measures, the money metric index can be aggregated across individuals (Aaberge and Brandolini 2015) . Moreover, to measure poverty, the money metric index refers to a single threshold, while alternative multidimensional poverty indices adopt separate thresholds for each dimension. In indices such as the Human Poverty Index (HPI) (UNDP 1997) this order of aggregation is invertedbyfirstcountingtheproportion of people failing to achieve a minimum standard for each deprivation dimension, and then by aggregating these proportions into a composite index.
The Counting Approach
The multidimensional methodology proposed by Alkire and Foster (2011) We now extend the numerical example describ ed ab ove to the case of a counting poverty approach. Here, the MPI has the same number of individuals N =4and equally weighted dimensions ∆=5 :i n c o m ei sd i s p o s a b l ee q u i v a l e n ti n c o m eY * ,fi n a n c i a lw e a l t hi sfi n a n c i a l equivalent worth net of liabilities FW * ,non-financialassetsistheequiv alen tw orthofilliquid assets NFW * ,a sa b o v e . U n l i k ee q u a t i o n( 1 3 ) ,h e r ew ea d dt w od i m e n s i o n s∆=2 :t h e health status H refers to the presence of a person with a chronic illness, and the variable SP represents single-parent households 
with z = 13 3 120 11 being the vector of deprivation cutoff containing the poverty line of each dimension. The row vector x i denotes the achievements of household i in all ∆ dimensions. The column vector x j denotes the achievements of all i persons on dimension δ.
Interpersonal comparison is an aspect generally neglected in the MPI literature, while it plays ac e n t r a lr o l ei nt h ed e fi n i t i o no ft h em o n e ym e t r i ci n d e x . T h i sa s p e c tw i l lr e c e i v ep a r t i c u l a r attention in our empirical application.
The deprivation matrix (1 if deprived) is defined as g 0 =[g 0 ij ] N ×∆ whose element g 0 ij is the weight for dimension j when individual i is deprived on the j-th dimension and 0 otherwise according to the deprivation cutoff z j . 
From the matrix g 0 one can derive a column vector c of deprivation counts, whose i-th entry given z.T h ea g g r e g a t i o no fρ(y i ; z) generates an overall measure of multidimensional poverty M (y, z).T h ei d e n t i fi c a t i o nc r i t e r i o nc a nf o l l o we i t h e rt h eu n i o nm e thod, where an individual is multidimensionally poor if there is at least one dimensiono nw h i c hap e r s o ni sd e p r i v e d corresponding to the condition ρ(y i ; z)=1if C i ≥ 1,o rt h em o r er e s t r i c t i v ei n t e r s e c t i o n approach that identifies an individual as poor if deprived in all dimensions corresponding to the condition ρ(y i ; z)=1if C i =∆ .A p e r s o n i s i d e n t i fi e d a s p o o r i f h e r w e i g h t e d deprivation count is greater than the poverty cutoff K, C>K .T h i sc a nb ec a l l e dad u a l cutoff identification method, because it uses the deprivationc u t o ffz j to determine whether or not a person is deprived in each dimension, and the poverty cutoff K to determine who is to be considered multidimensionally poor.
By replacing the i-th row of g 0 i where C i <Kwith a row vector of zeros, the censored deprivation matrix
Define the censored vector of deprivation counts 
|C(K)|/(q∆)
M 0 can also be expressed as the product of the multidimensional head count ratio, H,a n d the average deprivation share among the poor, A. 10 The adjusted headcount ratio is consis- The adjusted headcount ratio can be used with purely ordinal data, which arise frequently in multidimensional approaches based on capabilities such as self-reported health, and cardinal data such as income.
Achievements can be linearly aggregated to form a household wellbeing score using al- In the context of the present study, we adopt normative weights assigning equal weights to each dimension. This is the weighting scheme also adopted by the HDI and MPI.
One of our concerns is not how dimensions should be weighted, but how to implement interpersonal comparisons independently of the measurement toolu s e d . F o re x a m p l e ,C a v a po z z i , Han, and Miniaci's (2015) multidimensional poverty assessment specifies net income and net wealth dimensions in per capita terms. This choice, as compared to the adoption of equivalence scales, may critically affect the correct identification of the poor.
For the purp ose of our simulation exercise, we present the union, the intermediate, and the intersection identification strategy as illustrated in Figure 1 . The intersection strategy would limit the attention to the especially deprived, leaving out those who experience extensive deprivation, such as destitute but healthy persons. The intersection strategy is also adopted to minimize targeting leakage and possible inclusion errors. Because the group of those who are deprived in all dimensions reduces as the number of dimensions increases (Table 7) , the means testing experiment described in the next section is limited to either three or five dimensions.
3T h e M e a n s T e s t i n g E x p e r i m e n t : T a r g e t i n g E ffi c i e n c y C o m - . 12 In Europe most countries include some forms of immovable or movable assets in the means testing tool. In some cases the tool is designed as a money metric index, in others it is more similar to a counting approach. 13 In the context of the present inquiry, we are interested in studying the relevance for 11 The standard of living of the potential targets is traditionally estimated from income or consumption data including or not including information about assets.
12 Proxy means testing aim to reduce administrative costs and discourage incentives to lie. Benefits are distributed on the basis of a ranking established by using short household-level questionnaires, with moderate screening costs, reporting information that correlatesw i t hw e l f a r em e a s u r e sa n dc a np r o x yf o ri n c o m e s . Under categorical targeting, generally implemented in accordance with conditionality rules without a formal verification of the means test, benefits are distributed to allt h ei n d i v i d u a l sl i v i n gi nag e o g r a p h i c a la r e ao r belonging to a vulnerable group, selected on the basis of a threshold eligibility level. Moreover, a targeting tool can be designed to reach either households or individuals, but rarely individuals within households, which requires knowledge about the distribution of resources within the household. 13 For example, Italy adopts a means testing to ol based on an index that composes disposable income and assets weighted by equivalence scales to account for differences across households (Baldini, Bosi, and Toso 2002). In the US, the income and asset dimensions are treated separately (Castañeda et al. the targeting quality of taking account of asset informationi nm e a n st e s t i n gt o o l sa n dt h e targeting efficiency of both the money metric and counting approach. In order to evaluate the targeting efficiency of the two means testing indicators, we define a benchmark of presumed poor households. Definition 1. Benchmark poor households. Ah o u s e h o l di sc l a s s i fi e da sp o o ra n db e l o n g si n the benchmark group of households if the following three qualifiers are jointly experienced 1) family needs are met with many difficulties, 2) in the last year,t h ef a m i l yh a se i t h e rn o tbe e n able to save money or has had to use savings accumulated in the past in order to cover total expenditures, and 3) the family's equivalent disposable income falls below a threshold set at the 40th percentile of the income distribution corresponding to 6,500 euros.
Interestingly, the first qualifier is multidimensional in thes e n s et h a tw h e nap e r s o ni s asked about meeting her family needs presumably weights all the dimensions of scarcity that faces. Criteria 2) and 3) help to fine-tune the identification of economically disadvantaged households by excluding those which subjectively feel that they are experiencing economic shortages. We acknowledge that the criteria adopted could beq u e s t i o n a b l e . H o w e v e r ,o u r purpose is not to identify the "true" poor households, but rather to select a sample with desired characteristics against which to compare the money metric and counting means testing tools.
Our definition of who is the poor is only instrumental to implementation of the efficiency comparison. The analysis that follows produces evidence suggesting that the benchmark poor households suffer from deprivation in many dimensions of life, as expected (Table 3) .
Because we live in a world of imperfect information, administrators of poverty reduction programs do not normally know who the poor are. The strategiest h a tt h e ya d o p tc a n n o t perfectly identify the poor. Imperfect information hence exposes targeting to two types of identification errors: inclusion error (Type 1 error) and exclusion error (Type 2 error).
In our context, let N (T =1, Benchmark =0)be the number of households that are classified as non-poor, because they do not belong to the benchmarkg r o u p(Benchmark =0 
Definition 2. Proportion of Type 1 errors (T1). It is the proportion of (ineligible) non-poor persons who are included in the program
When an inclusion error occurs, the proportion of the population receiving cash benefits P = N (T =1 ) /N ,w h e r eN (T =1 )is the number of households eligible for participating in welfare programs and N is the total population, is larger than it ought to be, thus entailing al e a k a g eo ft r a n s f e r st ot h
en o n -p o o r . T h e s ee r r o r sr a i s et h ec o s to ft h ep r o g r a mw i t h o u t improving efficiency. By transferring resources to non-poor individuals, the program also increases the polarization between the poor and non-poor (Ravallion 2004).
Let N (T =0 , Benchmark =1 )be the number of households that are classified as poor (Benchmark =1 )b u t ,a c c o r d i n gt oe i t h e ro ft h et w om e a n st e s t i n gt o o l s ,a r enot eligible to receive cash transfers T =0.L e tN (Benchmark =1)be the number of households belonging to the benchmark poor group. A Type 2 "exclusion" error incorrectly classifies a person as not poor, thus inaccurately not benefiting from the program.
Definition 3. Proportion of Type 2 errors (T2).
It is the proportion of the poor who are excluded from the program
The exclusion of potential beneficiaries produces a lower program participation rate for the Destitute households are more exposed to health risk, given that 20.20 percent of the poor households, as opposed to 10.20, report at least one household member in "bad" or "very bad" health. Table 3 also presents the level of current income along with the mean level of the household equivalence scale, which does not differ significantly between the two groups, and equivalent current incomes. Table 4 presents the data-driven equivalence scales estimated for Italy by Menon and Perali (2010) using expenditure data. Interestingly, the cost of living of a person living alone is 60 percent higher than the cost of living of a member of a couple. This is because the fixed costs associated with household public goods -costs such as a rent or a mortgage or electricity payments -are not shared within the couple. Children, depending on their age, cost between 0.30 to 0.40 of the cost of an equivalent adult in a couple. The presence of an extraadult within the household adds 0.15 percent of the cost of an equivalent adult. Normative equivalence scales are illustrated in the lower part of Table4 . 14 The normative weights have been determined following Anand and Sen's (1997:6) recommendation to determine them through "questioning and debating in public discussions" because "it is crucial that the judgments that are implicit in such weighting be made as clear and comprehensible as possible and thus be open to public scrutiny." The greter difficulties encountered by being a single parent -a pervasive risk factor of poverty -are recognized with a weight of 0.40. If we consider a threshold of 15,000 euros of equivalent income a year, the weight in absolute terms corresponds to an extra allowance of 6,000 euros. The risky state of being unemployed is acknowledged with a 0.40 weight, and the retired condition with a 0.20 weight. If the degree of invalidity is higher than 50 percent, then a 0.50 weight is recognized.
The poverty cutoffs associated with the selected poverty dimensions are reported in Table   5 . As shown in Table 6 , the selected poverty dimensions are in most cases weakly, though significantly, correlated.
5R e s u l t s : C o m p a r i s o n o f t h e M o n e y M e t r i c a n d C o u n t i n g A pproaches Information about assets, when reliable, is clearly important for efficient targeting. What has been less investigated is the relative contribution of the financial and non-financial components to identification of the poor. Another important question that we address is whether the money metric or the counting approach can be used indifferently. In answering these questions, we pay especial attention to the role played by household heterogeneity and how inter-household comparisons are implemented in defining thep r o fi l eo ft h eh o u s e h o l d si d e n t ified as poor in the two competing methods. The results are presented following this plan.
Importance of financial and property assets The simulation is performed on the basis of three income dimensions (disposable income, incomes fromfi n a n c i a la n dp r o p e r t ya s s e t s ) and four household characteristics (single parenthood, health status, retirement, and unemployment). We see that the proportion of households non-poori na n yd i m e n s i o ni s1 3 . 1 6 percent ( Table 7) . Households poor with respect to 1, 2 or 3 dimensions are 38.94, 25.23 and 14.22 percent respectively, thus affecting the mix of the profile of poor households depending on the type and number of deprivations. No households in the sample are simultaneously exposed to all seven dimensions of deprivation. Table 8 shows the measurement of p overty based on asset, income, financial and property money metric indicators adopting both a data-driven and a hybrid equivalence scale combining behavioral and normative information. The insufficiency of income argument receives strong support on noting that an extra 9 percent of households are considered poor if assets are not taken into account, as shown in the second line of Table 8 , thenc o m p a r ec o l u m n s1a n d2 . On comparing the targeting precision of the money metric index with and without the asset dimension (Table 9) , we note that the proportions of Type 1 and2e r r o r sa r es i g n i fi c a n t l y different. The use of hybrid scales reduces the error of type IIs i g n i fi c a n t l y . R e l y i n go n l y on the income dimension leads to about 8 percent extra misclassifications when the income dimension is equivalised using data-driven equivalence scales, and to about 10 percent when using hybrid equivalence scales. Table 10 illustrates the measurement of multidimensional p overty taking the income, financial and property dimensions into account, given the union, deprivation in at least 2 dimensions, MPI(2), and intersection identification strategy, MPI (3) . Under the three strategies, the headcount ratio classifies as poor 59.30, 25.20 and 8.10 percent of the households respectively, while the adjusted headcount M 0 records 30.90, 19.50 and 8.10 percent. Considering a dimension weight of 1, for the union and deprivation in at least 2 dimensions case, the relative importance of income ranges between 21 and 27 percent, financial deprivation is in the 47 and 39 interval, and property income is between 32 and34percen t. Thea v ailabilit y of savings gives the most important dimension-relative contribution in identifying the poor.
On enlarging the information set from 3 to 7 dimensions (Table1 1 ) ,a sa n a l o g o u s l yd o n e for the money metric index when moving from a data-driven to a normative equivalence scale, under the union strategy the proportion of the destitute increases from 59.30 to 86.80, while the intensity reduces to 23.90 percent. The intersection of at least 3 dimensions gives a proportion of poor households of 22.70 percent adjusted to 11.10 percent. Due to the presence of a larger number of dimensions, the relative contribution of each dimension is scaled down, especially for the financial component. The health dimensioni sr e l a t i v e l ym o r ei m p o r t a n t than the presence of a single parent. When selecting at least five dimensions, the relative contribution of the three main poverty drivers (disposable,fi n a n c i a la n dp r o p e r t yi n c o m e s ) becomes more equal around 19 percent.
Non-indifference between the money metric and counting approach Table 12 examines whether analysts can use the money metric or the multidimensional approach indifferently. If the indifference hypothesis were true, the proportion of correct classifications as poor or Type 1 or 2 errors should not be significantly different between the two approaches. Table 12 reveals that the inclusion of data driven scales in the MPI index leads to a higher proportion of correct matchings of about two percentage points. 15 The proportion reduces to a negligible difference as the number of dimensionsi n c r e a s e . As i m i l a rp a t t e r nc a n be observed for the mis-matchings. As the number of dimensions increases, the proportion of correct matchings for the non-poor increases, while the proportion of correct matchings for those who are poor becomes very small, going from about 10 percent with three dimensions and reaching about 1.4 percent for five dimensions. Table 12 shows that this is not the case either if we apply a data driven equivalence scale to the income and financial dimensions in the MPI or if we increase the number of dimensions included in the MPI.
Inspection of
The preferred targeting tool In order to establish a unique ranking between the money metric and the multidimensional approach, we use the targeting efficiency criterion described in Definition 4 of Section 3. If we examine the effect of the presence of assets in the definition of the money metric described in the first two lines of Table 13 ,w eo b s e r v et h a tt h ei n c l u s i o n error decreases from 17.5 percent to 7.6 percent. Assets almost double the size of the exclusion error from 18.5 to 37.9 percent even though the size of the error of type 2 is in general much smaller than the size of the exclusion error in the counting approach.
When considering the intersection of at least 3 dimensions, the introduction of datadriven equivalence scales improves the targeting efficiency of the counting approach. We observe a remarkable reduction of the exclusion error (from 58 to 28 percent), but there is also a simultaneous increase in the proportion of Type 1 errors, from 7 to 16 percent (Table   13 ) accompanied by a sharp reduction in exclusion errors. However, on moving from three to five dimensions out of seven, we see that the proportion of Type 1 errors decreases until it reaches zero, independently of correcting income dimensions by equivalence scales. Thus, the multidimensional index would substantially reduce the leakage of welfare programs. On the other hand, the proportion of exclusion errors drastically increases, reaching almost the totality of the population, to the point that almost no households would participate in welfare
programs. These results demonstrate that the counting approach, unlike money metric means testing, is extremely sensitive to the number of dimensions taken into account.
Given that the sum of the inclusion and exclusion errors for the money metric approach is smaller than to the sum of the counting approach in all cases considered, by Definition 4 we may conclude that the most precise targeting method is the oneb a s e do nt h em o n e ym e t r i c index. Table 12 , the likelihood of significant differences among those who are assigned ap r o g r a ma n dt h o s ew h oa r en o ti ss u b s t a n t i a l . I n d e e d ,n o to n ly does the proportion of poor households change as assets or heterogeneity are taken into account, but the profile of who is poor changes as well. We therefore compare household heterogeneity of the group of households identified as poor using the money metric index corrected by hybrid equivalence scales CY * * and the counting MPI indicator with intersection of at least four dimensions, either corrected with a data-driven equivalence scale or not (Table 14 ). The differences among potential beneficiaries that would be selected are remarkable. If one does not account for family characteristics, such as living alone, one may be exposed to than a high likelihood of inclusion errors because the income of a single person is, in general, lower than the income of a household with two earners. An inclusion error may also occur if one identifies as true beneficiaries households with single parents or with at leasto n em e m b e ri np o o rh e a l t h ,b u t sufficiently affluent not to be eligible for monetary subsidies.A t t h e s a m e t i m e ,o n e m a y exclude couples with children that may be in real need. Interestingly, the profile of the poor is relatively more similar for both the money metric index andt h eM P Iw i t hs c a l e di n c o m e components. The logit regressions reported in Table 15 coherently summarize these findings. Note: Ah o u s e h o l di sc l a s s i fi e da sp o o ri ft h ef o l l o w i n gc r i t e r i aa r ej o i n t l yf u l fi l l e d1 )f a m i l yn e e d sa r em e t "with many difficulties," 2) the family has either zero savingso rd i s s a v i n g s( a sd e fi n e di nn o t eo fT a b l e2 ) , and 3) family's equivalent disposable income falls below a threshold defined as the 40- Note: Equivalent incomes (Y * ,FW * , NFW * )c a l c u l a t e du s i n gd a t a -d r i v e ns c a l e s . *i n d i c a t e ss i g n i fi c ance at 5p e r c e n tl e v e l . Note: The proportion of asset poor, CY ,i sd e fi n e db yt h er e l a t i v ep o v e r t yl i n eo ft h ee q u i v a l e n ti n c ome distribution, ZY * . Income from financial assets net of liabilities YCF given by interests from deposits YCF1 evaluated at r 1 =0.633%,i n t e r e s t sf r o mg o v e r n m e n ts e c u r i t i e sYCF2 evaluated at r 2 =1 .759%,i n t e r e s t sf r o mo t h e rs e c u r i t i e sYCF3 evaluated at r 3 =5 .639% minus interest payments on financial liabilities YCF4 evaluated at r 4 =4.433%.
Definition 7. Property income YC given by income from real estate as actual rents YCA1 or as imputed rents (if the house is fully owned) YCA2
YCA= YCA1(+YCA2)
Total net worth is given by the sum of the financial net worth minus home equity. Liquid assets are the value of checking and saving accounts, value ofs t o c k s ,v a l u eo fb o n d s ,c a s h value in a life insurance, and others.
